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^Anmff&S^ SEQUENCE LISTING 
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The Regents of the University of California 

<120> Assays for Sensory Modulators Using a Sensory Cell 
Specific G-Protein Alpha Subunit 

<130> 02307E-092610US 

<140> US 09/492 , 028 
<141> 2000-01-26 

<150> US 60/117,367 
<151> 1999-01-27 

<160> 14 

<170> Patentln Ver . 2.1 

<210> 1 
<211> 1503 
<212> DNA 
<213> Mus sp . 

<220> 
<221> CDS 

<222> (157) . . (1224) 

<223> mouse taste cell specific G-protein alpha 14 
subunit (TC-Galphal4 ) 

<400> 1 

aactgccttc gagaagcgtt agcctagaga tccgagcctc ttctccatac catagttggt 60 

tcaggtggtt tcctcttcaa accttgcgtc tgcggataat ccgcgcggcc gggcgttaag 12 0 

ctccaggtcc ctgtcgctcc gtcgaggtgg caagcc atg gcc ggc tgc tgc tgt 174 

Met Ala Gly Cys Cys Cys 
1 5 

ttg tct gcg gag gag aaa gag tct cag cgc ate age gcg gag ate gag 222 
Leu Ser Ala Glu Glu Lys Glu Ser Gin Arg lie Ser Ala Glu lie Glu 

10 15 20 

egg cac gtt cgc cgc gac aag aag gac gcg cgc egg gag etc aag ctg 27 0 
Arg His Val Arg Arg Asp Lys Lys Asp Ala Arg Arg Glu Leu Lys Leu 

25 30 35 

ctg ttg ctg gga ace ggt gag agt ggg aaa age acc ttt ate aag cag 318 
Leu Leu Leu Gly Thr Gly Glu Ser Gly Lys Ser Thr Phe lie Lys Gin 
40 45 50 

atg agg ata ate cat ggg tct ggc tac agt gat gaa gat aga aag ggc 366 
Met Arg lie lie His Gly Ser Gly Tyr Ser Asp Glu Asp Arg Lys Gly 
55 60 65 70 

ttc acg aag ctg gtt tac caa aac ata ttc acg gcc atg caa gcc atg 414 
Phe Thr Lys Leu Val Tyr Gin Asn lie Phe Thr Ala Met Gin Ala Met 

75 80 85 
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ate aga gca atg gat acc ctg agg ata caa tac atg tgt gag cag aat 462 
lie Arg Ala Met Asp Thr Leu Arg lie Gin Tyr Met Cys Glu Gin Asn 

90 95 100 

aag gaa aat gec cag ate ate agg gaa gtg gaa gta gac aag gtc act 510 
Lys Glu Asn Ala Gin lie lie Arg Glu Val Glu Val Asp Lys Val Thr 
105 110 115 

gca etc tct aga gac cag gtg gca gee ate aag cag ctg tgg ctg gat 558 
Ala Leu Ser Arg Asp Gin Val Ala Ala lie Lys Gin Leu Trp Leu Asp 
120 125 130 

ccc gga ate cag gag tgt tac gac agg agg agg gag tac cag ctg tea 606 
Pro Gly lie Gin Glu Cys Tyr Asp Arg Arg Arg Glu Tyr Gin Leu Ser 
135 140 145 150 

gac tct gec aaa tat tac ctg acg gac att gag cgt ate gee atg ccc 654 
Asp Ser Ala Lys Tyr Tyr Leu Thr Asp lie Glu Arg lie Ala Met Pro 

155 160 165 

tct ttc gtg cca aca caa cag gat gtg ctt cgt gtt aga gtg ccc acc 702 
Ser Phe Val Pro Thr Gin Gin Asp Val Leu Arg Val Arg Val Pro Thr 

170 175 180 

act ggc ate ata gaa tat cca ttc gac ctg gaa aac ate ate ttc cga 750 
Thr Gly lie lie Glu Tyr Pro Phe Asp Leu Glu Asn lie lie Phe Arg 
185 190 195 

atg gtg gat gtt ggt ggc cag cga tct gaa cga egg aaa tgg att cac 798 
Met Val Asp Val Gly Gly Gin Arg Ser Glu Arg Arg Lys Trp lie His 
200 205 210 

tgc ttt gag agt gtc acc tec ate att ttc ttg gtt get ctg agt gaa 846 
Cys Phe Glu Ser Val Thr Ser lie lie Phe Leu Val Ala Leu Ser Glu 
215 220 225 230 

tat gac cag gtt ctg get gag tgt gac aat gag aac cgc atg gag gag 894 
Tyr Asp Gin Val Leu Ala Glu Cys Asp Asn Glu Asn Arg Met Glu Glu 

235 240 245 

age aaa gec ctg ttt aga acc ate ate acc tac ccc tgg ttt ctg aac 942 
Ser Lys Ala Leu Phe Arg Thr lie lie Thr Tyr Pro Trp Phe Leu Asn 

250 255 260 

tec tec gtg att ctg ttc tta aac aag aag gat ctt eta gag gag aaa 990 
Ser Ser Val lie Leu Phe Leu Asn Lys Lys Asp Leu Leu Glu Glu Lys 
265 270 275 

ate atg tac tct cat eta att age tac ttc cca gag tac aca gga cca 1038 
lie Met Tyr Ser His Leu lie Ser Tyr Phe Pro Glu Tyr Thr Gly Pro 
280 285 290 

aag caa gat gtc aaa gcg gee agg gac ttt ate ctg aag ctg tat caa 1086 
Lys Gin Asp Val Lys Ala Ala Arg Asp Phe lie Leu Lys Leu Tyr Gin 
295 300 305 310 

gac cag aat cct gac aaa gag aag gtt ate tat tct cac ttc act tgt 1134 
Asp Gin Asn Pro Asp Lys Glu Lys Val lie Tyr Ser His Phe Thr Cys 

315 320 325 
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get aca gac acc gag aat ate cgc ttt gtg ttt get get gtc aaa gac 1182 
Ala Thr Asp Thr Glu Asn lie Arg Phe Val Phe Ala Ala Val Lys Asp 

330 335 340 

aca ate eta cag eta aac eta egg gag ttc aac ttg gtg taa 1224 
Thr lie Leu Gin Leu Asn Leu Arg Glu Phe Asn Leu Val 
345 350 355 

atggagggcc tactcctccg agacagaggg tgatctgagc ccttcctgcc tgatctacaa 12 84 

gtgcttctgg accaggacct aaggacatta tgtagcccac aggacagaga tgggtagtgc 1344 

aatgtgaaaa atacttcacc aaccctttta agtgtcttta attcttcact gtctaactct 1404 

tttctcgcct tttggttgaa cgattaggta tcatttttga gtggttcccc ctctcctatt 1464 

tttttaaact agtgttcaac agttattaaa aaatcatgc 1503 



<210> 2 
<211> 355 
<212> PRT 
<213> Mus sp . 

<220> 

<223> mouse taste cell specific G-protein alpha 14 
subuni t ( TC - Ga lpha 1 4 ) 

<400> 2 

Met Ala Gly Cys Cys Cys Leu Ser Ala Glu Glu Lys Glu Ser Gin Arg 
15 10 15 

lie Ser Ala Glu lie Glu Arg His Val Arg Arg Asp Lys Lys Asp Ala 

20 25 30 

Arg Arg Glu Leu Lys Leu Leu Leu Leu Gly Thr Gly Glu Ser Gly Lys 

35 40 45 

Ser Thr Phe lie Lys Gin Met Arg lie lie His Gly Ser Gly Tyr Ser 
50 # 55 60 

Asp Glu Asp Arg Lys Gly Phe Thr Lys Leu Val Tyr Gin Asn lie Phe 
65 70 75 80 

Thr Ala Met Gin Ala Met lie Arg Ala Met Asp Thr Leu Arg lie Gin 

85 90 95 

Tyr Met Cys Glu Gin Asn Lys Glu Asn Ala Gin lie lie Arg Glu Val 

100 105 110 

Glu Val Asp Lys Val Thr Ala Leu Ser Arg Asp Gin Val Ala Ala lie 
115 120 125 

Lys Gin Leu Trp Leu Asp Pro Gly lie Gin Glu Cys Tyr Asp Arg Arg 
130 135 140 

Arg Glu Tyr Gin Leu Ser Asp Ser Ala Lys Tyr Tyr Leu Thr Asp lie 
145 150 155 160 

Glu Arg lie Ala Met Pro Ser Phe Val Pro Thr Gin Gin Asp Val Leu 

165 170 175 
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Arg Val Arg Val 

180 

Glu Asn lie lie 
195 

Arg Arg Lys Trp 
210 

Leu Val Ala Leu 
225 

Glu Asn Arg Met 



Tyr Pro Trp Phe 

260 

Asp Leu Leu Glu 
275 

Pro Glu Tyr Thr 
290 

lie Leu Lys Leu 
305 

Tyr Ser His Phe 



Phe Ala Ala Val 

340 

Asn Leu Val 
355 



Pro Thr Thr Gly 



Phe Arg Met Val 

200 

lie His Cys Phe 
215 

Ser Glu Tyr Asp 
230 

Glu Glu Ser Lys 
245 

Leu Asn Ser Ser 



Glu Lys lie Met 

280 

Gly Pro Lys Gin 
295 

Tyr Gin Asp Gin 
310 

Thr Cys Ala Thr 
325 

Lys Asp Thr lie 



lie lie Glu Tyr 
185 

Asp Val Gly Gly 



Glu Ser Val Thr 

220 

Gin Val Leu Ala 
235 

Ala Leu Phe Arg 
250 

Val lie Leu Phe 
265 

Tyr Ser His Leu 



Asp Val Lys Ala 

300 

Asn Pro Asp Lys 
315 

Asp Thr Glu Asn 
330 

Leu Gin Leu Asn 
345 



Pro Phe Asp Leu 
190 

Gin Arg Ser Glu 
205 

Ser lie lie Phe 



Glu Cys Asp Asn 

240 

Thr lie lie Thr 
255 

Leu Asn Lys Lys 
270 

lie Ser Tyr Phe 
285 

Ala Arg Asp Phe 



Glu Lys Val lie 

320 

lie Arg Phe Val 
335 

Leu Arg Glu Phe 
350 



<210> 3 
<211> 2771 
<212> DNA 
<213> Rattus Sp . 

<220> 

<223> rat G-protein coupled receptor B3 (GPCR-B3) 
<400> 3 

attcacatca gagctgtgct cagccatgct gggcagaggg acgacggctg gccagcatgc 60 
tcttctgggc tgctcacctg ctgctcagcc tgcagttggt ctactgctgg gctttcagct 120 
gccaaaggac agagtcctct ccaggcttca gccttcctgg ggacttcctc cttgcaggtc 180 
tgttctccct ccatggtgac tgtctgcagg tgagacacag acctctggtg acaagttgtg 240 
acaggcccga cagcttcaac ggccatggct accacctctt ccaagccatg cggttcactg 300 
ttgaggagat aaacaactcc tcggccctgc ttcccaacat caccctgggg tatgagctgt 3 60 
acgacgtgtg ctcagaatct gccaatgtgt atgccaccct gagggtgctt gccctgcaag 420 
ggccccgcca catagagata cagaaagacc ttcgcaacca ctcctccaag gtggtggcct 480 
tcatcgggcc tgacaacact gaccacgctg tcactaccgc tgccttgctg ggtcctttcc 540 
tgatgcccct ggtcagctat gaggcaagca gcgtggtact cagtgccaag cgcaagttcc 600 
cgtctttcct tcgtaccgtc cccagtgacc ggcaccaggt ggaggtcatg gtgcagctgc 660 
tgcagagttt tgggtgggtg tggatctcgc tcattggcag ctacggtgat tacgggcagc 72 0 
tgggtgtgca ggcgctggag gagctggccg tgccccgggg catctgcgtc gccttcaagg 7 80 
acatcgtgcc tttctctgcc cgggtgggtg acccgaggat gcagagcatg atgcagcatc 84 0 
tggctcaggc caggaccacc gtggttgtgg tcttctctaa ccggcacctg gctagagtgt 900 
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tcttcaggtc cgtggtgctg gccaacctga ctggcaaagt gtgggtcgcc tcagaagact 960 

gggccatctc cacgtacatc accagcgtga ctgggatcca aggcattggg acggtgctcg 1020 

gtgtggccgt ccagcagaga caagtccctg ggctgaagga gtttgaggag tcttatgtca 1080 

gggctgtaac agctgctccc agcgcttgcc cggaggggtc ctggtgcagc actaaccagc 1140 

tgtgccggga gtgccacacg ttcacgactc gtaacatgcc cacgcttgga gccttctcca 12 00 

tgagtgccgc ctacagagtg tatgaggctg tgtacgctgt ggcccacggc ctccaccagc 12 60 

tcctgggatg tacttctgag atctgttcca gaggcccagt ctacccctgg cagcttcttc 1320 

agcagatcta caaggtgaat tttcttctac atgagaatac tgtggcattt gatgacaacg 13 80 

gggacactct aggttactac gacatcatcg cctgggactg gaatggacct gaatggacct 1440 

ttgagatcat tggctctgcc tcactgtctc cagttcatct ggacataaat aagacaaaaa 1500 

tccagtggca cgggaagaac aatcaggtgc ctgtgtcagt gtgtaccacg gactgtctgg 1560 

cagggcacca cagggtggtt gtgggttccc accactgctg ctttgagtgt gtgccctgcg 1620 

aagctgggac ctttctcaac atgagtgagc ttcacatctg ccagccttgt ggaacagaag 1680 

aatgggcacc caaggagagc actacttgct tcccacgcac ggtggagttc ttggcttggc 1740 

atgaacccat ctctttggtg ctaatagcag ctaacacgct attgctgctg ctgctggttg 1800 

ggactgctgg cctgtttgcc tggcattttc acacacctgt agtgaggtca gctgggggta 1860 

ggctgtgctt cctcatgctg ggttccctgg tggccggaag ttgcagcttc tatagcttct 1920 

tcggggagcc cacggtgccc gcgtgcttgc tgcgtcagcc cctcttttct ctcgggtttg 1980 

ccatcttcct ctcctgcctg acaatccgct ccttccaact ggtcatcatc ttcaagtttt 2040 

ctaccaaggt gcccacattc taccgtacct gggcccaaaa ccatggtgca ggtctattcg 2100 

tcattgtcag ctccacggtc catttgctca tctgtctcac atggcttgta atgtggaccc 2160 

cacgacccac cagggaatac cagcgcttcc cccatctggt gattctcgag tgcacagagg 2220 

tcaactctgt aggcttcctg ttggctttca cccacaacat tctcctctcc atcagtacct 2280 

tcgtctgcag ctacctgggt aaggaactgc cagagaacta taatgaagcc aaatgtgtca 2340 

ccttcagcct gctcctcaac ttcgtatcct ggatcgcctt cttcaccatg gccagcattt 2400 

accagggcag ctacctgcct gcggtcaatg tgctggcagg gctgaccaca ctgagcggcg 24 60 

gcttcagcgg ttacttcctc cccaagtgct atgtgattct ctgccgtcca gaactcaaca 2520 

atacagaaca ctttcaggcc tccatccagg actacacgag gcgctgcggc actacctgat 2580 

ccactggaaa ggtgcagacg ggaaggaagc ctctcttctt gtgctgaagg tggcgggtcc 2 64 0 

agtggggccg agagcttgag gtgtctggga gagctccggc acagcttacg atgtataagc 2700 

acgcggaaga atccagtgca ataaagacgg gaagtgtgaa aaaaaaaaaa aaaaaaaaaa 2760 

aaaaaaaaaa a 2771 



<210> 4 
<211> 2579 
<212> DNA 
<213> Mus sp. 

<220> 

<223> mouse G-protein coupled receptor B3 (GPCR-B3) 
<400> 4 

tttggccagc atgcttttct gggcagctca cctgctgctc agcctgcagc tggccgttgc 60 
ttactgctgg gctttcagct gccaaaggac agaatcctct ccaggtttca gcctccctgg 12 0 
ggacttcctc ctggcaggcc tgttctccct ccatgctgac tgtctgcagg tgagacacag 180 
acctctggtg acaagttgtg acaggtctga cagcttcaac ggccatggct atcacctctt 240 
ccaagccatg cggttcaccg ttgaggagat aaacaactcc acagctctgc ttcccaacat 300 
caccctgggg tatgaactgt atgacgtgtg ctcagagtct tccaatgtct atgccaccct 360 
gagggtgccc gcccagcaag ggacaggcca cctagagatg cagagagatc ttcgcaacca 42 0 
ctcctccaag gtggtggcac tcattgggcc tgataacact gaccacgctg tcaccactgc 4 80 
tgccctgctg agcccttttc tgatgcccct ggtcagctat gaggcgagca gcgtgatcct 540 
cagtgggaag cgcaagttcc cgtccttctt gcgcaccatc cccagcgata agtaccaggt 600 
ggaagtcata gtgcggctgc tgcagagctt cggctgggtc tggatctcgc tcgttggcag 660 
ctatggtgac tacgggcagc tgggcgtaca ggcgctggag gagctggcca ctccacgggg 72 0 
catctgcgtc gccttcaagg acgtggtgcc tctctccgcc caggcgggtg acccaaggat 780 
gcagcgcatg atgctgcgtc tggctcgagc caggaccacc gtggtcgtgg tcttctctaa 840 
ccggcacctg gctggagtgt tcttcaggtc tgtggtgctg gccaacctga ctggcaaagt 900 
gtggatcgcc tccgaagact gggccatctc cacgtacatc accaatgtgc ccgggatcca 960 
gggcattggg acggtgctgg gggtggccat ccagcagaga caagtccctg gcctgaagga 102 0 
gtttgaagag tcctatgtcc aggcagtgat gggtgctccc agaacttgcc cagaggggtc 1080 
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ctggtgcggc actaaccagc tgtgcaggga gtgtcacgct ttcacgacat ggaacatgcc 1140 
cgagcttgga gccttctcca tgagcgctgc ctacaatgtg tatgaggctg tgtatgctgt 12 00 
ggcccacggc ctccaccagc tcctgggatg tacctctggg acctgtgcca gaggcccagt 1260 
ctacccctgg cagcttcttc agcagatcta caaggtgaat ttccttctac ataagaagac 1320 
tgtagcattc gatgacaagg gggaccctct aggttattat gacatcatcg cctgggactg 13 80 
gaatggacct gaatggacct ttgaggtcat tggttctgcc tcactgtctc cagttcatct 1440 
agacataaat aagacaaaaa tccagtggca cgggaagaac aatcaggtgc ctgtgtcagt 1500 
gtgtaccagg gactgtctcg aagggcacca caggttggtc atgggttccc accactgctg 1560 
cttcgagtgc atgccctgtg aagctgggac atttctcaac acgagtgagc ttcacacctg 1620 
ccagccttgt ggaacagaag aatgggcccc tgaggggagc tcagcctgct tctcacgcac 1680 
cgtggagttc ttggggtggc atgaacccat ctctttggtg ctattagcag ctaacacgct 1740 
attgctgctg ctgctgattg ggactgctgg cctgtttgcc tggcgtcttc acacgcctgt 1800 
tgtgaggtca gctgggggta ggctgtgctt cctcatgctg ggttccttgg tagctgggag 1860 
ttgcagcctc tacagcttct tcgggaagcc cacggtgccc gcgtgcttgc tgcgtcagcc 1920 
cctcttttct ctcgggtttg ccattttcct ctcctgtctg acaatccgct ccttccaact 1980 
ggtcatcatc ttcaagtttt ctaccaaggt acccacattc taccacactt gggcccaaaa 2040 
ccatggtgcc ggaatattcg tcattgtcag ctccacggtc catttgttcc tctgtctcac 2100 
gtggcttgca atgtggaccc cacggcccac cagggagtac cagcgcttcc cccatctggt 2160 
gattcttgag tgcacagagg tcaactctgt gggcttcctg gtggctttcg cacacaacat 2220 
cctcctctcc atcagcacct ttgtctgcag ctacctgggt aaggaactgc cggagaacta 2280 
taacgaagcc aaatgtgtca ccttcagcct gctcctccac ttcgtatcct ggatcgcttt 2340 
cttcaccatg tccagcattt accagggcag ctacctaccc gcggtcaatg tgctggcagg 2400 
gctggccact ctgagtggcg gcttcagcgg ctatttcctc cctaaatgct acgtgattct 2460 
ctgccgtcca gaactcaaca acacagaaca ctttcaggcc tccatccagg actacacgag 2520 
gcgctgcggc actacctgag gcgctgcggc actacctgag gcgctgcggc actacctga 2579 



<210> 5 

<211> 2333 

<212> DNA 

<213> Homo sapiens 

<220> 

<223> human G-protein coupled receptor (GPCR-B3) 
<400> 5 

aggtcttgta gcttcaatga gcatggctac cacctcttcc aggctatgcg gcttggggtt 60 
gaggagataa acaactccac ggccctgctg cccaacatca ccctggggta ccagctgtat 120 
gatgtgtgtt ctgactctgc caatgtgtat gccacgctga gagtgctctc cctgccaggg 180 
caacaccaca tagagctcca aggagacctt ctccactatt cccctacggt gctggcagtg 240 
attgggcctg acagcaccaa ccgtgctgcc accacagccg ccctgctgag ccctttcctg 3 00 
gtgcatatta gctatgcggc cagcagcgag acgctcagcg tgaagcggca gtatccctct 3 60 
ttcctgcgca ccatccccaa tgacaagtac caggtggaga ccatggtgct gctgctgcag 420 
aagttcgggt ggacctggat ctctctggtt ggcagcagtg acgactatgg gcagctaggg 480 
gtgcaggcac tggagaacca ggccctggtc aggggcatct gcattgcttt caaggacatc 540 
atgcccttct ctgcccaggt gggcgatgag aggatgcagt gcctcatgcg ccacctggcc 60 0 
caggccgggg ccaccgtcgt ggttgttttt tccagccggc agttggccag ggtgtttttc 660 
gagtccgtgg tgctgaccaa cctgactggc aaggtgtggg tcgcctcaga agcctgggcc 72 0 
ctctccaggc acatcactgg ggtgcccggg atccagcgca ttgggatggt gctgggcgtg 780 
gccatccaga agagggctgt ccctggcctg aaggcgtttg aagaagccta tgcccgggca 840 
gacaaggagg cccctaggcc ttgcacaagg gctcctggtg cagcagcaat cagctctgca 900 
gagaatgcca agctttcatg gcacacacga tgcccaagct caaagccttc tccatgagtt 960 
ctgcctacaa cgcataccgg gctgtgtatg cggtggccca tggcctccac cagctcctgg 1020 
gctgtgcctc tgagctctgt tccaggggcc gagtctaccc ctggcagctt ttggagcaga 1080 
tccacaaggt gcatttcctt ctacacaagg acactgtggc gtttaatgac aacagagatc 1140 
ccctcagtag ctataacata attgcctggg actggaatgg acccaagtgg accttcacgg 1200 
tcctcggttc ctccacatgg tctccagttc agctaaacat aaatgagacc aaaatccagt 1260 
ggcacggaaa gaaccaccag gtgcctaagt ctgtgtgttc cagcgactgt cttgaagggc 1320 
accagcgagt ggttacgggt ttccatcact gctgctttga gtgtgtgccc tgtggggctg 13 80 
ggaccttcct caacaagagc gagctctaca gatgccagcc ttgtggaaca gaagagtggg 1440 
cacctgaggg aagccagacc tgcttcccgc gcactgtggt gtttttggct ttgcgtgagc 1500 
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acacctcttg 
ctggcctgtt 
gctttcttat 
aacccacaag 
tcctgtcctg 
aggtacctac 
tcagctcagc 
ctgctaggga 
ccctgggctt 
gcagctacct 
gcctgctctt 
gcaagtacct 

gtgggtattt 

agcacttcca 



ggtgctgctg 
tgcctggcac 
gctgggctcc 
gcctgcgtgc 
cctgacagtt 
attctaccac 
ggcccagctg 
ataccagcgc 
catactggcc 
gggtaaggac 
caacttcgtg 
gcctgcggcc 
tctgcctaag 
ggcctccatt 



gcagctaaca 
ctagacaccc 
ctggcagcag 
ttgctacgcc 
cgctcattcc 
gcctgggtcc 
cttatctgtc 
ttcccccatc 
ttcctctaca 
ttgccagaga 
tcctggatcg 
aacatgatgg 
tgctacgtga 
caggactaca 



cgctgctgct 
ctgtggtgag 
gtagtggcag 
aggccctctt 
aactaatcat 
aaaaccacgg 
taacttggct 
tggtgatgct 
atggcctcct 
actacaacga 
ccttcttcac 
ctgggctgag 
tcctctgccg 
cgaggcgctg 



gctgctgctg 
gtcagcaggg 
cctctatggc 
tgcccttggt 
catcttcaag 
tgctggcctg 

ggtggtgtgg 

tgagtgcaca 
ctccatcagt 
ggccaaatgt 
cacggccagc 
cagcctgagc 
cccagacctc 
cggctccacc 



cttgggactg i56o 

ggccgcctgt 1620 
ttctttgggg 1680 
ttcaccatct 1740 
ttttccacca 1800 
tttgtgatga 1860 
accccactgc 1920 
gagaccaact 1980 
gcctttgcct 2040 
gtcaccttca 2100 
gtctacgacg 2160 
agcggcttcg 2220 
aacagcacag 2280 
tga 2333 



<210> 6 
<211> 840 
<212> PRT 
<213> Rattus sp. 



<220> 

<223> rat G-protein coupled receptor B3 (GPCR-B3) 
<400> 6 

Met Leu Phe Trp Ala Ala His Leu Leu Leu Ser Leu Gin Leu Val Tyr 
15 10 15 

Cys Trp Ala Phe Ser Cys Gin Arg Thr Glu Ser Ser Pro Gly Phe Ser 

20 25 30 

Leu Pro Gly Asp Phe Leu Leu Ala Gly Leu Phe Ser Leu His Gly Asp 

35 40 45 



Cys Leu Gin Val 
50 

Asp Ser Phe Asn 
65 

Thr Val Glu Glu 



Leu Gly Tyr Glu 

100 

Ala Thr Leu Arg 
115 

Gin Lys Asp Leu 
130 



Arg His Arg Pro 

55 

Gly His Gly Tyr 
70 

lie Asn Asn Ser 
85 

Leu Tyr Asp Val 



Val Leu Ala Leu 

120 

Arg Asn His Ser 
135 



Leu Val Thr Ser 

60 

His Leu Phe Gin 

75 

Ser Ala Leu Leu 
90 

Cys Ser Glu Ser 
105 

Gin Gly Pro Arg 



Ser Lys Val Val 

140 



Cys Asp Arg Pro 



Ala Met Arg Phe 

80 

Pro Asn lie Thr 

95 

Ala Asn Val Tyr 
110 

His lie Glu lie 
125 

Ala Phe lie Gly 



Pro Asp Asn Thr 
145 

Phe Leu Met Pro 



Ala Lys Arg Lys 

180 



Asp His Ala Val 
150 

Leu Val Ser Tyr 
165 

Phe Pro Ser Phe 



Thr Thr Ala Ala 
155 

Glu Ala Ser Ser 
170 

Leu Arg Thr Val 
185 



Leu Leu Gly Pro 

160 

Val Val Leu Ser 
175 

Pro Ser Asp Arg 
190 
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His Gin Val Glu Val Met Val Gin Leu Leu Gin Ser Phe Gly Trp Val 
195 200 205 

Trp lie Ser Leu lie Gly Ser Tyr Gly Asp Tyr Gly Gin Leu Gly Val 
210 215 220 

Gin Ala Leu Glu Glu Leu Ala Val Pro Arg Gly lie Cys Val Ala Phe 
225 230 235 240 

Lys Asp lie Val Pro Phe Ser Ala Arg Val Gly Asp Pro Arg Met Gin 

245 250 255 

Ser Met Met Gin His Leu Ala Gin Ala Arg Thr Thr Val Val Val Val 

260 265 270 

Phe Ser Asn Arg His Leu Ala Arg Val Phe Phe Arg Ser Val Val Leu 
275 280 285 

Ala Asn Leu Thr Gly Lys Val Trp Val Ala Ser Glu Asp Trp Ala lie 
290 295 300 

Ser Thr Tyr lie Thr Ser Val Thr Gly lie Gin Gly lie Gly Thr Val 
305 310 315 320 

Leu Gly Val Ala Val Gin Gin Arg Gin Val Pro Gly Leu Lys Glu Phe 

325 330 335 

Glu Glu Ser Tyr Val Arg Ala Val Thr Ala Ala Pro Ser Ala Cys Pro 

340 345 350 

Glu Gly Ser Trp Cys Ser Thr Asn Gin Leu Cys Arg Glu Cys His Thr 
355 360 365 

Phe Thr Thr Arg Asn Met Pro Thr Leu Gly Ala Phe Ser Met Ser Ala 
370 375 380 

Ala Tyr Arg Val Tyr Glu Ala Val Tyr Ala Val Ala His Gly Leu His 
385 390 395 400 

Gin Leu Leu Gly Cys Thr Ser Glu lie Cys Ser Arg Gly Pro Val Tyr 

405 410 415 

Pro Trp Gin Leu Leu Gin Gin lie Tyr Lys Val Asn Phe Leu Leu His 

420 425 430 

Glu Asn Thr Val Ala Phe Asp Asp Asn Gly Asp Thr Leu Gly Tyr Tyr 
435 440 445 

Asp lie lie Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe Glu lie 
450 455 460 

lie Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp lie Asn Lys Thr 
465 470 475 480 

Lys lie Gin Trp His Gly Lys Asn Asn Gin Val Pro Val Ser Val Cys 

485 490 495 

Thr Thr Asp Cys Leu Ala Gly His His Arg Val Val Val Gly Ser His 

500 505 510 
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His Cys Cys Phe 
515 

Met Ser Glu Leu 
530 

Pro Lys Glu Ser 
545 

Trp His Glu Pro 



Leu Leu Leu Leu 

580 



Glu Cys Val Pro 

520 

His lie Cys Gin 
535 

Thr Thr Cys Phe 
550 

lie Ser Leu Val 
565 

Val Gly Thr Ala 



Cys Glu Ala Gly 



Pro Cys Gly Thr 

540 

Pro Arg Thr Val 
555 

Leu lie Ala Ala 
570 

Gly Leu Phe Ala 
585 



Thr Phe Leu Asn 
525 

Glu Glu Trp Ala 



Glu Phe Leu Ala 

560 

Asn Thr Leu Leu 
575 

Trp His Phe His 
590 



Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu Met Leu 
595 600 605 

Gly Ser Leu Val Ala Gly Ser Cys Ser Phe Tyr Ser Phe Phe Gly Glu 
610 615 620 

Pro Thr Val Pro Ala Cys Leu Leu Arg Gin Pro Leu Phe Ser Leu Gly 
625 630 635 640 

Phe Ala lie Phe Leu Ser Cys Leu Thr lie Arg Ser Phe Gin Leu Val 

645 650 655 

lie lie Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr Arg Thr Trp 

660 665 670 

Ala Gin Asn His Gly Ala Gly Leu Phe Val lie Val Ser Ser Thr Val 
675 680 685 

His Leu Leu lie Cys Leu Thr Trp Leu Val Met Trp Thr Pro Arg Pro 
690 695 700 

Thr Arg Glu Tyr Gin Arg Phe Pro His Leu Val lie Leu Glu Cys Thr 
705 710 715 720 

Glu Val Asn Ser Val Gly Phe Leu Leu Ala Phe Thr His Asn lie Leu 

725 730 735 

Leu Ser lie Ser Thr Phe Val Cys Ser Tyr Leu Gly Lys Glu Leu Pro 

740 745 750 

Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu Leu Asn 
755 760 765 

Phe Val Ser Trp lie Ala Phe Phe Thr Met Ala Ser lie Tyr Gin Gly 
770 775 780 

Ser Tyr Leu Pro Ala Val Asn Val Leu Ala Gly Leu Thr Thr Leu Ser 
785 790 795 800 



Gly Gly Phe Ser Gly Tyr Phe Leu Pro Lys Cys Tyr Val lie Leu Cys 

805 810 815 
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Arg Pro Glu Leu Asn Asn Thr Glu His Phe Gin Ala Ser lie Gin Asp 

820 825 830 

Tyr Thr Arg Arg Cys Gly Thr Thr 
835 840 



<210> 7 

<211> 842 

<212> PRT 

<213> Mus sp . 

<220> 

<223> mouse G-protein coupled receptor B3 (GPCR-B3) 
<400> 7 

Met Leu Phe Trp Ala Ala His Leu Leu Leu Ser Leu Gin Leu Ala Val 
15 10 15 

Ala Tyr Cys Trp Ala Phe Ser Cys Gin Arg Thr Glu Ser Ser Pro Gly 

20 25 30 

Phe Ser Leu Pro Gly Asp Phe Leu Leu Ala Gly Leu Phe Ser Leu His 

35 40 45 

Ala Asp Cys Leu Gin Val Arg His Arg Pro Leu Val Thr Ser Cys Asp 
50 55 60 

Arg Ser Asp Ser Phe Asn Gly His Gly Tyr His Leu Phe Gin Ala Met 
65 70 75 80 

Arg Phe Thr Val Glu Glu lie Asn Asn Ser Thr Ala Leu Leu Pro Asn 

85 90 95 

lie Thr Leu Gly Tyr Glu Leu Tyr Asp Val Cys Ser Glu Ser Ser Asn 

100 105 110 

Val Tyr Ala Thr Leu Arg Val Pro Ala Gin Gin Gly Thr Gly His Leu 
115 120 125 

Glu Met Gin Arg Asp Leu Arg Asn His Ser Ser Lys Val Val Ala Leu 
130 135 140 

lie Gly Pro Asp Asn Thr Asp His Ala Val Thr Thr Ala Ala Leu Leu 
145 150 155 160 

Ser Pro Phe Leu Met Pro Leu Val Ser Tyr Glu Ala Ser Ser Val lie 

165 170 175 

Leu Ser Gly Lys Arg Lys Phe Pro Ser Phe Leu Arg Thr lie Pro Ser 

180 185 190 

Asp Lys Tyr Gin Val Glu Val He Val Arg Leu Leu Gin Ser Phe Gly 
195 200 205 

Trp Val Trp He Ser Leu Val Gly Ser Tyr Gly Asp Tyr Gly Gin Leu 
210 215 220 



Gly Val Gin Ala Leu Glu Glu Leu Ala Thr Pro Arg Gly He Cys Val 
225 230 235 240 
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Ala Phe Lys Asp Val Val Pro Leu Ser Ala Gin Ala Gly Asp Pro Arg 

245 250 255 

Met Gin Arg Met Met Leu Arg Leu Ala Arg Ala Arg Thr Thr Val Val 

260 265 270 

Val Val Phe Ser Asn Arg His Leu Ala Gly Val Phe Phe Arg Ser Val 
275 280 285 

Val Leu Ala Asn Leu Thr Gly Lys Val Trp lie Ala Ser Glu Asp Trp 
290 295 300 

Ala lie Ser Thr Tyr lie Thr Asn Val Pro Gly lie Gin Gly lie Gly 
305 310 315 320 

Thr Val Leu Gly Val Ala lie Gin Gin Arg Gin Val Pro Gly Leu Lys 

325 330 335 

Glu Phe Glu Glu Ser Tyr Val Gin Ala Val Met Gly Ala Pro Arg Thr 

340 345 350 

Cys Pro Glu Gly Ser Trp Cys Gly Thr Asn Gin Leu Cys Arg Glu Cys 
355 360 365 

His Ala Phe Thr Thr Trp Asn Met Pro Glu Leu Gly Ala Phe Ser Met 
370 375 380 

Ser Ala Ala Tyr Asn Val Tyr Glu Ala Val Tyr Ala Val Ala His Gly 
385 390 395 400 

Leu His Gin Leu Leu Gly Cys Thr Ser Gly Thr Cys Ala Arg Gly Pro 

405 410 415 

Val Tyr Pro Trp Gin Leu Leu Gin Gin lie Tyr Lys Val Asn Phe Leu 

420 425 430 

Leu His Lys Lys Thr Val Ala Phe Asp Asp Lys Gly Asp Pro Leu Gly 
435 440 445 

Tyr Tyr Asp lie lie Ala Trp Asp Trp Asn Gly Pro Glu Trp Thr Phe 
450 455 460 

Glu Val lie Gly Ser Ala Ser Leu Ser Pro Val His Leu Asp lie Asn 
465 470 475 480 

Lys Thr Lys lie Gin Trp His Gly Lys Asn Asn Gin Val Pro Val Ser 

485 490 495 

Val Cys Thr Arg Asp Cys Leu Glu Gly His His Arg Leu Val Met Gly 

500 505 510 

Ser His His Cys Cys Phe Glu Cys Met Pro Cys Glu Ala Gly Thr Phe 
515 520 525 

Leu Asn Thr Ser Glu Leu His Thr Cys Gin Pro Cys Gly Thr Glu Glu 
530 535 540 



Trp Ala Pro Glu Gly Ser Ser Ala Cys Phe Ser Arg Thr Val Glu Phe 
545 550 555 560 



Leu Gly Trp His Glu Pro lie Ser Leu Val Leu Leu Ala Ala Asn Thr 

565 570 575 



Leu Leu Leu Leu 

580 

Leu His Thr Pro 
595 

Met Leu Gly Ser 
610 

Gly Lys Pro Thr 
625 

Leu Gly Phe Ala 



Leu Val He He 

660 

Thr Trp Ala Gin 
675 

Thr Val His Leu 
690 

Arg Pro Thr Arg 
705 

Cys Thr Glu Val 



He Leu Leu Ser 

740 

Leu Pro Glu Asn 
755 

Leu His Phe Val 
770 

Gin Gly Ser Tyr 
785 

Leu Ser Gly Gly 



Leu Cys Arg Pro 

820 

Gin Asp Tyr Thr 
835 



Leu Leu He Gly 



Val Val Arg Ser 

600 

Leu Val Ala Gly 
615 

Val Pro Ala Cys 
630 

He Phe Leu Ser 
645 

Phe Lys Phe Ser 



Asn His Gly Ala 

680 

Phe Leu Cys Leu 
695 

Glu Tyr Gin Arg 
710 

Asn Ser Val Gly 
725 

He Ser Thr Phe 



Tyr Asn Glu Ala 

760 

Ser Trp He Ala 
775 

Leu Pro Ala Val 
790 

Phe Ser Gly Tyr 
805 

Glu Leu Asn Asn 



Arg Arg Cys Gly 

840 



Thr Ala Gly Leu 
585 

Ala Gly Gly Arg 



Ser Cys Ser Leu 

620 

Leu Leu Arg Gin 
635 

Cys Leu Thr He 
650 

Thr Lys Val Pro 
665 

Gly He Phe Val 



Thr Trp Leu Ala 

700 

Phe Pro His Leu 
715 

Phe Leu Val Ala 
730 

Val Cys Ser Tyr 
745 

Lys Cys Val Thr 



Phe Phe Thr Met 

780 

Asn Val Leu Ala 
795 

Phe Leu Pro Lys 
810 

Thr Glu His Phe 
825 

Thr Thr 



Phe Ala Trp Arg 
590 

Leu Cys Phe Leu 
605 

Tyr Ser Phe Phe 



Pro Leu Phe Ser 

640 

Arg Ser Phe Gin 
655 

Thr Phe Tyr His 
670 

He Val Ser Ser 
685 

Met Trp Thr Pro 



Val He Leu Glu 

720 

Phe Ala His Asn 
735 

Leu Gly Lys Glu 
750 

Phe Ser Leu Leu 
765 

Ser Ser He Tyr 



Gly Leu Ala Thr 

800 

Cys Tyr Val He 
815 

Gin Ala Ser He 
830 



<210> 8 

<211> 777 

<212> PRT 

<213> Homo sapiens 



ft 
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<220> 

<223> human G-protein coupled receptor B3 (GPCR-B3) 
<400> 8 

Arg Ser Cys Ser Phe Asn Glu His Gly Tyr His Leu Phe Gin Ala Met 
15 10 15 

Arg Leu Gly Val Glu Glu lie Asn Asn Ser Thr Ala Leu Leu Pro Asn 

20 25 30 

lie Thr Leu Gly Tyr Gin Leu Tyr Asp Val Cys Ser Asp Ser Ala Asn 

35 40 45 

Val Tyr Ala Thr Leu Arg Val Leu Ser Leu Pro Gly Gin His His lie 
50 55 60 

Glu Leu Gin Gly Asp Leu Leu His Tyr Ser Pro Thr Val Leu Ala Val 
65 70 75 80 

lie Gly Pro Asp Ser Thr Asn Arg Ala Ala Thr Thr Ala Ala Leu Leu 

85 90 95 

Ser Pro Phe Leu Val His lie Ser Tyr Ala Ala Ser Ser Glu Thr Leu 

100 105 110 

Ser Val Lys Arg Gin Tyr Pro Ser Phe Leu Arg Thr lie Pro Asn Asp 
115 120 125 

Lys Tyr Gin Val Glu Thr Met Val Leu Leu Leu Gin Lys Phe Gly Trp 
130 135 140 

Thr Trp lie Ser Leu Val Gly Ser Ser Asp Asp Tyr Gly Gin Leu Gly 
145 150 155 160 

Val Gin Ala Leu Glu Asn Gin Ala Leu Val Arg Gly lie Cys lie Ala 

165 170 175 

Phe Lys Asp lie Met Pro Phe Ser Ala Gin Val Gly Asp Glu Arg Met 

180 185 190 

Gin Cys Leu Met Arg His Leu Ala Gin Ala Gly Ala Thr Val Val Val 
195 200 205 

Val Phe Ser Ser Arg Gin Leu Ala Arg Val Phe Phe Glu Ser Val Val 
210 215 220 

Leu Thr Asn Leu Thr Gly Lys Val Trp Val Ala Ser Glu Ala Trp Ala 
225 230 235 240 

Leu Ser Arg His He Thr Gly Val Pro Gly He Gin Arg He Gly Met 

245 250 255 

Val Leu Gly Val Ala He Gin Lys Arg Ala Val Pro Gly Leu Lys Ala 

260 265 270 

Phe Glu Glu Ala Tyr Ala Arg Ala Asp Lys Glu Ala Pro Arg Pro Cys 
275 280 285 



His Lys Gly Ser Trp Cys Ser Ser Asn Gin Leu Cys Arg Glu Cys Gin 
290 295 300 
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Ala Phe Met Ala His Thr Met Pro Lys Leu Lys Ala Phe Ser Met Ser 
305 310 315 320 

Ser Ala Tyr Asn Ala Tyr Arg Ala Val Tyr Ala Val Ala His Gly Leu 

325 330 335 

His Gin Leu Leu Gly Cys Ala Ser Glu Leu Cys Ser Arg Gly Arg Val 

340 345 350 

Tyr Pro Trp Gin Leu Leu Glu Gin lie His Lys Val His Phe Leu Leu 
355 360 365 

His Lys Asp Thr Val Ala Phe Asn Asp Asn Arg Asp Pro Leu Ser Ser 
370 375 380 

Tyr Asn lie lie Ala Trp Asp Trp Asn Gly Pro Lys Trp Thr Phe Thr 
385 390 395 400 

Val Leu Gly Ser Ser Thr Trp Ser Pro Val Gin Leu Asn lie Asn Glu 

405 410 415 

Thr Lys lie Gin Trp His Gly Lys Asn His Gin Val Pro Lys Ser Val 

420 425 430 

Cys Ser Ser Asp Cys Leu Glu Gly His Gin Arg Val Val Thr Gly Phe 
435 440 445 

His His Cys Cys Phe Glu Cys Val Pro Cys Gly Ala Gly Thr Phe Leu 
450 455 460 

Asn Lys Ser Glu Leu Tyr Arg Cys Gin Pro Cys Gly Thr Glu Glu Trp 
465 470 475 480 

Ala Pro Glu Gly Ser Gin Thr Cys Phe Pro Arg Thr Val Val Phe Leu 

485 490 495 

Ala Leu Arg Glu His Thr Ser Trp Val Leu Leu Ala Ala Asn Thr Leu 

500 505 510 

Leu Leu Leu Leu Leu Leu Gly Thr Ala Gly Leu Phe Ala Trp His Leu 
515 520 525 

Asp Thr Pro Val Val Arg Ser Ala Gly Gly Arg Leu Cys Phe Leu Met 
530 535 540 

Leu Gly Ser Leu Ala Ala Gly Ser Gly Ser Leu Tyr Gly Phe Phe Gly 
545 550 555 560 

Glu Pro Thr Arg Pro Ala Cys Leu Leu Arg Gin Ala Leu Phe Ala Leu 

565 570 575 

Gly Phe Thr lie Phe Leu Ser Cys Leu Thr Val Arg Ser Phe Gin Leu 

580 585 590 

lie lie lie Phe Lys Phe Ser Thr Lys Val Pro Thr Phe Tyr His Ala 
595 600 605 

Trp Val Gin Asn His Gly Ala Gly Leu Phe Val Met lie Ser Ser Ala 
610 615 620 
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Ala Gin Leu Leu lie Cys Leu Thr Trp Leu Val Val Trp Thr Pro Leu 
625 630 635 640 

Pro Ala Arg Glu Tyr Gin Arg Phe Pro His Leu Val Met Leu Glu Cys 

645 650 655 

Thr Glu Thr Asn Ser Leu Gly Phe lie Leu Ala Phe Leu Tyr Asn Gly 

660 665 670 

Leu Leu Ser lie Ser Ala Phe Ala Cys Ser Tyr Leu Gly Lys Asp Leu 
675 680 685 

Pro Glu Asn Tyr Asn Glu Ala Lys Cys Val Thr Phe Ser Leu Leu Phe 
690 695 700 

Asn Phe Val Ser Trp lie Ala Phe Phe Thr Thr Ala Ser Val Tyr Asp 
705 710 715 720 

Gly Lys Tyr Leu Pro Ala Ala Asn Met Met Ala Gly Leu Ser Ser Leu 

725 730 735 

Ser Ser Gly Phe Gly Gly Tyr Phe Leu Pro Lys Cys Tyr Val lie Leu 

740 745 750 

Cys Arg Pro Asp Leu Asn Ser Thr Glu His Phe Gin Ala Ser lie Gin 
755 760 765 

Asp Tyr Thr Arg Arg Cys Gly Ser Thr 
770 775 



<210> 9 
<211> 2993 
<212> DNA 
<213> Rattus sp . 

<220> 

<223> rat G-protein coupled receptor (GPCR) B4 
nucleotide sequence 

<400> 9 

cactttgctg tcatgggtcc ccaggcaagg acactctgct tgctgtctct cctgctgcat 60 
gttctgccta agccaggcaa gctggtagag aactctgact tccacctggc cggggactac 120 
ctcctgggtg gcctctttac cctccatgcc aacgtgaaga gcatctccca cctcagctac 180 
ctgcaggtgc ccaagtgcaa tgagttcacc atgaaggtgt tgggctacaa cctcatgcag 24 0 
gccatgcgtt tcgctgtgga ggagatcaac aactgtagct ccctgctacc cggcgtgctg 3 00 
ctcggctacg agatggtgga tgtctgttac ctctccaaca atatccaccc tgggctctac 360 
ttcctggcac aggacgacga cctcctgccc atcctcaaag actacagcca gtacatgccc 420 
cacgtggtgg ctgtcattgg ccccgacaac tctgagtccg ccattaccgt gtccaacatt 480 
ctctctcatt tcctcatccc acagatcaca tacagcgcca tctccgacaa gctgcgggac 540 
aagcggcact tccctagcat gctacgcaca gtgcccagcg ccacccacca catcgaggcc 600 
atggtgcagc tgatggttca cttccaatgg aactggattg tggtgctggt gagcgacgac 660 
gattacggcc gcgagaacag ccacctgttg agccagcgtc tgaccaaaac gagcgacatc 72 0 
tgcattgcct tccaggaggt tctgcccata cctgagtcca gccaggtcat gaggtccgag 780 
gagcagagac aactggacaa catcctggac aagctgcggc ggacctcggc gcgcgtcgtg 840 
gtggtgttct cgcccgagct gagcctgtat agcttctttc acgaggtgct ccgctggaac 900 
ttcacgggtt ttgtgtggat cgcctctgag tcctgggcta tcgacccagt tctgcataac 960 
ctcacggagc tgcgccacac gggtactttt ctgggcgtca ccatccagag ggtgtccatc 1020 
cctggcttca gtcagttccg agtgcgccgt gacaagccag ggtatcccgt gcctaacacg 1080 
accaacctgc ggacgacctg caaccaggac tgtgacgcct gcttgaacac caccaagtcc 1140 
ttcaacaaca tccttatact ttcgggggag cgcgtggtct acagcgtgta ctcggcagtt 1200 
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tacgcggtgg cccatgccct ccacagactc ctcggctgta accgggtccg ctgcaccaag 1260 
caaaaggtct acccgtggca gctactcagg gagatctggc acgtcaactt cacgctcctg 1320 
ggtaaccggc tcttctttga ccaacaaggg gacatgccga tgctcttgga catcatccag 13 80 
tggcagtggg acctgagcca gaatcccttc caaagcatcg cctcctattc tcccaccagc 1440 
aagaggctaa cctacattaa caatgtgtcc tggtacaccc ccaacaacac ggtccctgtc 1500 
tccatgtgtt ccaagagctg ccagccaggg caaatgaaaa agtctgtggg cctccaccct 1560 
tgttgcttcg agtgcttgga ttgtatgcca ggcacctacc tcaaccgctc agcagatgag 1620 
tttaactgtc tgtcctgccc gggttccatg tggtcctaca agaacgacat cacttgcttc 1680 
cagcggcggc ctaccttcct ggagtggcac gaagtgccca ccatcgtggt ggccatactg 1740 
gctgccctgg gcttcttcag tacactggcc attcttttca tcttctggag acatttccag 1800 
acacccatgg tgcgctcggc cggtggcccc atgtgcttcc tgatgctcgt gcccctgctg 1860 
ctggcgtttg ggatggtgcc cgtgtatgtg gggcccccca cggtcttctc atgcttctgc 1920 
cgacaggctt tcttcaccgt ctgcttctcc atctgcctat cctgcatcac cgtgcgctcc 1980 
ttccagatcg tgtgtgtctt caagatggcc agacgcctgc caagtgccta cagtttttgg 2 040 
atgcgttacc acgggcccta tgtcttcgtg gccttcatca cggccatcaa ggtggccctg 2100 
gtggtgggca acatgctggc caccaccatc aaccccattg gccggaccga cccggatgac 2160 
cccaacatca tgatcctctc gtgccaccct aactaccgca acgggctact gttcaacacc 2220 
agcatggact tgctgctgtc tgtgctgggt ttcagcttcg cttacatggg caaggagctg 2280 
cccaccaact acaacgaagc caagttcatc actctcagca tgaccttctc cttcacctcc 2340 
tccatctccc tctgcacctt catgtctgtg cacgacggcg tgctggtcac catcatggac 2400 
ctcctggtca ctgtgctcaa cttcctggcc atcggcttgg gatactttgg ccccaagtgt 2460 
tacatgatcc ttttctaccc ggagcgcaac acctcagcct atttcaatag catgatccag 2520 
ggctacacca tgaggaagag ctagctccgc ccaccggcct cagcagcaga gcccccggcc 2580 
acgttaatgg tgttcctctg ccattctctg cagcgtagct atttttaccc acatagcgct 2640 
taaaataccc atgatgcact ctcccccgac ccccaagcca tttcactggc caggacctac 2700 
cacccactta tagatgaaac caccaaggcg ccctatgggg ctccaaggat ggcctaccac 2760 
tgccatctgg tggtcacagt gagcacatgc gggccgtggc ccatggctcc cagccagctg 2820 
gtggctagtg gctgtgaggc cagatgtctg tgtatctgag ttcctgggaa gcagagactg 2 880 
gggctcctgt gttctaatgg tcagatgggc atcatgggcc cttcattatt gcttacgaat 2 940 
aaacttccct ccggtgaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2 993 

<210> 10 
<211> 2532 
<212> DNA 
<213> Mus sp . 

<220> 

<223> mouse G-protein coupled receptor (GPCR) B4 
nucleotide sequence 

<400> 10 

atgggacccc aggcgaggac actccatttg ctgtttctcc tgctgcatgc tctgcctaag 60 
ccagtcatgc tggtagggaa ctccgacttt cacctggctg gggactacct cctgggtggc 120 
ctctttaccc tccatgccaa cgtgaagagt gtctctcacc tcagctacct gcaggtgccc 180 
aagtgcaatg agtacaacat gaaggtgttg ggctacaacc tcatgcaggc catgcgattc 240 
gccgtggagg aaatcaacaa ctgtagctct ttgctgcccg gcgtgctgct cggctacgag 3 00 
atggtggatg tctgctacct ctccaacaat atccagcctg ggctctactt cctgtcacag 3 60 
atagatgact tcctgcccat cctcaaagac tacagccagt acaggcccca agtggtggct 420 
gttattggcc cagacaactc tgagtctgcc atcaccgtgt ccaacattct ctcctacttc 480 
ctcgtgccac aggtcacata tagcgccatc accgacaagc tgcaagacaa gcggcgcttc 54 0 
cctgccatgc tgcgcactgt gcccagcgcc acccaccaca tcgaggccat ggtgcaactg 600 
atggttcact tccagtggaa ctggatcgtg gtgctggtga gcgatgacga ttatggccga 660 
gagaacagcc acctgctgag ccagcgtctg accaacactg gcgacatctg cattgccttc 720 
caggaggttc tgcccgtacc agaacccaac caggctgtga ggcctgagga gcaggaccaa 780 
ctggacaaca tcctggacaa gctgcggcgg acttcggcgc gtgtggtggt gatattctcg 840 
ccggagctga gcctgcacaa cttcttccgt gaggtgctgc gctggaactt cacgggcttt 900 
gtgtggattg cctctgagtc ctgggccatc gaccctgttc tacacaacct cacagagctg 960 
cgccacacgg gcactttcct gggtgtcacc atccagaggg tgtccatccc tggcttcagc 1020 
cagttccgag tgcgccatga caagccaggg tatcgcatgc ctaacgagac cagcctgcgg 1080 
actacctgta accaggactg cgacgcctgc atgaacatca ctgagtcctt caacaacgtt 114 0 
ctcatgcttt cgggggagcg tgtggtctac agcgtgtact cggccgtcta cgcggtggcc 12 0 0 
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<210> 11 
<211> 2010 
<212> DNA 

<213> Homo sapiens 
<220> 

<22 3> human G-protein coupled receptor (GPCR) B4 
nucleotide sequence 

<400> 11 

atcacctaca gcgccatcag cgatgagctg cgagacaagg tgcgcttccc ggctttgctg 60 
cgtaccacac ccagcgccga ccaccacgtc gaggccatgg tgcagctgat gctgcacttc 12 0 
cgctggaact ggatcattgt gctggtgagc agcgacacct atggccgcga caatggccag 18 0 
ctgcttggcg agcgcgtggc ccggcgcgac atctgcatcg ccttccagga gacgctgccc 24 0 
acactgcagc ccaaccagaa catgacgtca gaggagcgcc agcgcctggt gaccattgtg 300 
gacaagctgc agcagagcac agcgcgcgtc gtggtcgtgt tctcgcccga cctgaccctg 3 60 
taccacttct tcaatgaggt gctgcgccag aacttcacgg gcgccgtgtg gatcgcctcc 420 
gagtcctggg ccatcgaccc ggtcctgcac aacctcacgg agctgggcca cttgggcacc 480 
ttcctgggca tcaccatcca gagcgtgccc atcccgggct tcagtgagtt ccgcgagtgg 540 
ggcccacagg ctgggccgcc acccctcagc aggaccagcc agagctatac ctgcaaccag 600 
gagtgcgaca actgcctgaa cgccaccttg tccttcaaca ccattctcag gctctctggg 660 
gagcgtgtcg tctacagcgt gtactctgcg gtctatgctg tggcccatgc cctgcacagc 720 
ctcctcggct gtgacaaaag cacctgcacc aagagggtgg tctacccctg gcagctgctt 780 
gaggagatct ggaaggtcaa cttcactctc ctggaccacc aaatcttctt cgacccgcaa 840 
ggggacgtgg ctctgcactt ggagattgtc cagtggcaat gggaccggag ccagaatccc 900 
ttccagagcg tcgcctccta ctaccccctg cagcgacagc tgaagaacat caagacatct 960 
ctgcacaccg tcaacaacac gatccctatg tccatgtgtt ccaagaggtg ccagtcaggg 102 0 
caaaagaaga agcctgtggg catccacgtc tgctgcttcg agtgcatcga ctgccttccc 1080 
ggcaccttcc tcaaccacac tgaatgcccg aataacgagt ggtcctacca gagtgagacc 1140 
tcctgcttca agcggcagct ggtcttcctg gaatggcatg aggcacccac catcgctgtg 1200 
gccctgctgg ccgccctggg cttcctcagc accctggcca tcctggtgat attctggagg 1260 
cacttccaga cacccatagt tcgctcggct gggggcccca tgtgcttcct gatgctgaca 1320 
ctgctgctgg tggcatacat ggtggtcccg gtgtacgtgg ggccgcccaa ggtctccacc 1380 
tgcctctgcc gccaggccct ctttcccctc tgcttcacaa tttgcatctc ctgtatcgcc 1440 
gtgcgttctt tccagatcgt ctgcgccttc aagatggcca gccgcttccc acgcgcctac 1500 
agctactggg tccgctacca ggggccctac gtctctatgg catttatcac ggtactcaaa 1560 
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atggtcattg tggtaattgg catgctggca cggcctcagt cccacccccg tactgacccc 1620 
gatgacccca agatcacaat tgtctcctgt aaccccaact accgcaacag cctgctgttc 1680 
aacaccagcc tggacctgct gctctcagtg gtgggtttca gcttcgccta catgggcaaa 1740 
gagctgccca ccaactacaa cgaggccaag ttcatcaccc tcagcatgac cttctatttc 1800 
acctcatccg tctccctctg caccttcatg tctgcctaca gcggggtgct ggtcaccatc 1860 
gtggacctct tggtcactgt gctcaacctc ctggccatca gcctgggcta cttcggcccc 1920 
aagtgctaca tgatcctctt ctacccggag cgcaacacgc ccgcctactt caacagcatg 1980 
atccagggct acaccatgag gagggactag 2 010 



<210> 12 
<211> 843 
<212> PRT 
<213> Rattus sp. 

<220> 

<223> rat G-protein coupled receptor (GPCR) B4 amino 
acid sequence 

<400> 12 

Met Gly Pro Gin Ala Arg Thr Leu Cys Leu Leu Ser Leu Leu Leu His 
15 10 15 

Val Leu Pro Lys Pro Gly Lys Leu Val Glu Asn Ser Asp Phe His Leu 

20 25 30 

Ala Gly Asp Tyr Leu Leu Gly Gly Leu Phe Thr Leu His Ala Asn Val 

35 40 45 

Lys Ser lie Ser His Leu Ser Tyr Leu Gin Val Pro Lys Cys Asn Glu 
50 55 60 

Phe Thr Met Lys Val Leu Gly Tyr Asn Leu Met Gin Ala Met Arg Phe 
65 70 75 80 

Ala Val Glu Glu lie Asn Asn Cys Ser Ser Leu Leu Pro Gly Val Leu 

85 90 95 

Leu Gly Tyr Glu Met Val Asp Val Cys Tyr Leu Ser Asn Asn He His 

100 105 110 

Pro Gly Leu Tyr Phe Leu Ala Gin Asp Asp Asp Leu Leu Pro He Leu 
115 120 125 

Lys Asp Tyr Ser Gin Tyr Met Pro His Val Val Ala Val He Gly Pro 
130 135 140 

Asp Asn Ser Glu Ser Ala He Thr Val Ser Asn He Leu Ser His Phe 
145 150 155 160 

Leu He Pro Gin He Thr Tyr Ser Ala He Ser Asp Lys Leu Arg Asp 

165 170 175 

Lys Arg His Phe Pro Ser Met Leu Arg Thr Val Pro Ser Ala Thr His 

180 185 190 

His He Glu Ala Met Val Gin Leu Met Val His Phe Gin Trp Asn Trp 
195 200 205 



He Val Val Leu Val Ser Asp Asp Asp Tyr Gly Arg Glu Asn Ser His 
210 215 220 
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Leu Leu Ser Gin Arg Leu Thr Lys Thr Ser Asp lie Cys lie Ala Phe 
225 230 235 240 

Gin Glu Val Leu Pro He Pro Glu Ser Ser Gin Val Met Arg Ser Glu 

245 250 255 

Glu Gin Arg Gin Leu Asp Asn He Leu Asp Lys Leu Arg Arg Thr Ser 

260 265 270 

Ala Arg Val Val Val Val Phe Ser Pro Glu Leu Ser Leu Tyr Ser Phe 
275 280 285 

Phe His Glu Val Leu Arg Trp Asn Phe Thr Gly Phe Val Trp He Ala 
290 295 300 

Ser Glu Ser Trp Ala He Asp Pro Val Leu His Asn Leu Thr Glu Leu 
305 310 315 320 

Arg His Thr Gly Thr Phe Leu Gly Val Thr He Gin Arg Val Ser He 

325 330 335 

Pro Gly Phe Ser Gin Phe Arg Val Arg Arg Asp Lys Pro Gly Tyr Pro 

340 345 350 

Val Pro Asn Thr Thr Asn Leu Arg Thr Thr Cys Asn Gin Asp Cys Asp 
355 360 365 

Ala Cys Leu Asn Thr Thr Lys Ser Phe Asn Asn He Leu He Leu Ser 
370 375 380 

Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala 
385 390 395 400 

His Ala Leu His Arg Leu Leu Gly Cys Asn Arg Val Arg Cys Thr Lys 

405 410 415 

Gin Lys Val Tyr Pro Trp Gin Leu Leu Arg Glu He Trp His Val Asn 

420 425 430 

Phe Thr Leu Leu Gly Asn Arg Leu Phe Phe Asp Gin Gin Gly Asp Met 
435 440 445 

Pro Met Leu Leu Asp He He Gin Trp Gin Trp Asp Leu Ser Gin Asn 
450 455 460 

Pro Phe Gin Ser He Ala Ser Tyr Ser Pro Thr Ser Lys Arg Leu Thr 
465 470 475 480 

Tyr He Asn Asn Val Ser Trp Tyr Thr Pro Asn Asn Thr Val Pro Val 

485 490 495 

Ser Met Cys Ser Lys Ser Cys Gin Pro Gly Gin Met Lys Lys Ser Val 

500 505 510 

Gly Leu His Pro Cys Cys Phe Glu Cys Leu Asp Cys Met Pro Gly Thr 
515 520 525 



Tyr Leu Asn Arg Ser Ala Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly 
530 535 540 
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Ser Met Trp Ser Tyr Lys Asn Asp lie Thr Cys Phe Gin Arg Arg Pro 
545 550 555 560 

Thr Phe Leu Glu Trp His Glu Val Pro Thr lie Val Val Ala lie Leu 

565 570 575 

Ala Ala Leu Gly Phe Phe Ser Thr Leu Ala lie Leu Phe lie Phe Trp 

580 585 590 

Arg His Phe Gin Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys 
595 600 605 

Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val 
610 615 620 

Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gin Ala Phe 
625 630 635 640 

Phe Thr Val Cys Phe Ser lie Cys Leu Ser Cys lie Thr Val Arg Ser 

645 650 655 

Phe Gin He Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala 

660 665 670 

Tyr Ser Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe 
675 680 685 

He Thr Ala He Lys Val Ala Leu Val Val Gly Asn Met Leu Ala Thr 
690 695 700 

Thr He Asn Pro He Gly Arg Thr Asp Pro Asp Asp Pro Asn He Met 
705 710 715 720 

lie Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr 

725 730 735 

Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Met 

740 . 745 750 

Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe He Thr Leu 
755 760 765 

Ser Met Thr Phe Ser Phe Thr Ser Ser He Ser Leu Cys Thr Phe Met 
770 775 780 

Ser Val His Asp Gly Val Leu Val Thr He Met Asp Leu Leu Val Thr 
785 790 795 800 

Val Leu Asn Phe Leu Ala He Gly Leu Gly Tyr Phe Gly Pro Lys Cys 

805 810 815 

Tyr Met He Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn 

820 825 830 

Ser Met He Gin Gly Tyr Thr Met Arg Lys Ser 
835 840 
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<210> 13 

<211> 843 

<212> PRT 

<213> Mus sp. 

<220> 

<223> mouse G-protein coupled receptor (GPCR) B4 amino 
acid sequence 

<400> 13 

Met Gly Pro Gin Ala Arg Thr Leu His Leu Leu Phe Leu Leu Leu His 
15 10 15 

Ala Leu Pro Lys Pro Val Met Leu Val Gly Asn Ser Asp Phe His Leu 

20 25 30 

Ala Gly Asp Tyr Leu Leu Gly Gly Leu Phe Thr Leu His Ala Asn Val 

35 40 45 

Lys Ser Val Ser His Leu Ser Tyr Leu Gin Val Pro Lys Cys Asn Glu 
50 55 60 

Tyr Asn Met Lys Val Leu Gly Tyr Asn Leu Met Gin Ala Met Arg Phe 
65 70 75 80 

Ala Val Glu Glu lie Asn Asn Cys Ser Ser Leu Leu Pro Gly Val Leu 

85 90 95 

Leu Gly Tyr Glu Met Val Asp Val Cys Tyr Leu Ser Asn Asn lie Gin 

100 105 110 

Pro Gly Leu Tyr Phe Leu Ser Gin lie Asp Asp Phe Leu Pro lie Leu 
115 120 125 

Lys Asp Tyr Ser Gin Tyr Arg Pro Gin Val Val Ala Val lie Gly Pro 
130 135 140 

Asp Asn Ser Glu Ser Ala lie Thr Val Ser Asn lie Leu Ser Tyr Phe 
145 150 155 160 

Leu Val Pro Gin Val Thr Tyr Ser Ala lie Thr Asp Lys Leu Gin Asp 

165 170 175 

Lys Arg Arg Phe Pro Ala Met Leu Arg Thr Val Pro Ser Ala Thr His 

180 185 190 

His lie Glu Ala Met Val Gin Leu Met Val His Phe Gin Trp Asn Trp 
195 200 205 

lie Val Val Leu Val Ser Asp Asp Asp Tyr Gly Arg Glu Asn Ser His 
210 215 220 

Leu Leu Ser Gin Arg Leu Thr Asn Thr Gly Asp lie Cys lie Ala Phe 
225 230 235 240 

Gin Glu Val Leu Pro Val Pro Glu Pro Asn Gin Ala Val Arg Pro Glu 

245 250 255 



Glu Gin Asp Gin Leu Asp Asn lie Leu Asp Lys Leu Arg Arg Thr Ser 

260 265 270 
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Ala Arg Val Val Val lie Phe Ser Pro Glu Leu Ser Leu His Asn Phe 
275 280 285 

Phe Arg Glu Val Leu Arg Trp Asn Phe Thr Gly Phe Val Trp lie Ala 
290 295 300 

Ser Glu Ser Trp Ala lie Asp Pro Val Leu His Asn Leu Thr Glu Leu 
305 310 315 320 

Arg His Thr Gly Thr Phe Leu Gly Val Thr lie Gin Arg Val Ser lie 

325 330 335 

Pro Gly Phe Ser Gin Phe Arg Val Arg His Asp Lys Pro Gly Tyr Arg 

340 345 350 

Met Pro Asn Glu Thr Ser Leu Arg Thr Thr Cys Asn Gin Asp Cys Asp 
355 360 365 

Ala Cys Met Asn lie Thr Glu Ser Phe Asn Asn Val Leu Met Leu Ser 
370 375 380 

Gly Glu Arg Val Val Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala 
385 390 395 400 

His Thr Leu His Arg Leu Leu His Cys Asn Gin Val Arg Cys Thr Lys 

405 410 415 

Gin lie Val Tyr Pro Trp Gin Leu Leu Arg Glu lie Trp His Val Asn 

420 425 430 

Phe Thr Leu Leu Gly Asn Gin Leu Phe Phe Asp Glu Gin Gly Asp Met 
435 440 445 

Pro Met Leu Leu Asp lie lie Gin Trp Gin Trp Gly Leu Ser Gin Asn 
450 455 460 

Pro Phe Gin Ser lie Ala Ser Tyr Ser Pro Thr Glu Thr Arg Leu Thr 
465 470 475 480 

Tyr lie Ser Asn Val Ser Trp Tyr Thr Pro Asn Asn Thr Val Pro lie 

485 490 495 

Ser Met Cys Ser Lys Ser Cys Gin Pro Gly Gin Met Lys Lys Pro lie 

500 505 510 

Gly Leu His Pro Cys Cys Phe Glu Cys Val Asp Cys Pro Pro Asp Thr 
515 520 525 

Tyr Leu Asn Arg Ser Val Asp Glu Phe Asn Cys Leu Ser Cys Pro Gly 
530 535 540 

Ser Met Trp Ser Tyr Lys Asn Asn lie Ala Cys Phe Lys Arg Arg Leu 
545 550 555 560 

Ala Phe Leu Glu Trp His Glu Val Pro Thr lie Val Val Thr lie Leu 

565 570 575 



Ala Ala Leu Gly Phe lie Ser Thr Leu Ala He Leu Leu He Phe Trp 

580 585 590 
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Arg His Phe Gin Thr Pro Met Val Arg Ser Ala Gly Gly Pro Met Cys 
595 600 605 

Phe Leu Met Leu Val Pro Leu Leu Leu Ala Phe Gly Met Val Pro Val 
610 615 620 

Tyr Val Gly Pro Pro Thr Val Phe Ser Cys Phe Cys Arg Gin Ala Phe 
625 630 635 640 

Phe Thr Val Cys Phe Ser Val Cys Leu Ser Cys lie Thr Val Arg Ser 

645 650 655 

Phe Gin lie Val Cys Val Phe Lys Met Ala Arg Arg Leu Pro Ser Ala 

660 665 670 

Tyr Gly Phe Trp Met Arg Tyr His Gly Pro Tyr Val Phe Val Ala Phe 
675 680 685 

He Thr Ala Val Lys Val Ala Leu Val Ala Gly Asn Met Leu Ala Thr 
690 695 700 

Thr He Asn Pro He Gly Arg Thr Asp Pro Asp Asp Pro Asn He He 
705 710 715 720 

He Leu Ser Cys His Pro Asn Tyr Arg Asn Gly Leu Leu Phe Asn Thr 

725 730 735 

Ser Met Asp Leu Leu Leu Ser Val Leu Gly Phe Ser Phe Ala Tyr Val 

740 745 750 

Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe He Thr Leu 
755 760 765 

Ser Met Thr Phe Ser Phe Thr Ser Ser He Ser Leu Cys Thr Phe Met 
770 775 780 

Ser Val His Asp Gly Val Leu Val Thr He Met Asp Leu Leu Val Thr 
785 790 795 800 

Val Leu Asn Phe Leu Ala He Gly Leu Gly Tyr Phe Gly Pro Lys Cys 

805 810 815 

Tyr Met He Leu Phe Tyr Pro Glu Arg Asn Thr Ser Ala Tyr Phe Asn 

820 825 830 

Ser Met He Gin Gly Tyr Thr Met Arg Lys Ser 
835 840 



<210> 14 

<211> 669 

<212> PRT 

<213> Homo sapiens 
<220> 

<223> human G-protein coupled receptor (GPCR) B4 amino 
acid sequence 

<400> 14 

He Thr Tyr Ser Ala He Ser Asp Glu Leu Arg Asp Lys Val Arg Phe 
15 10 15 
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Pro Ala Leu Leu Arg Thr Thr Pro Ser Ala Asp His His Val Glu Ala 

20 25 30 

Met Val Gin Leu Met Leu His Phe Arg Trp Asn Trp lie lie Val Leu 

35 40 45 

Val Ser Ser Asp Thr Tyr Gly Arg Asp Asn Gly Gin Leu Leu Gly Glu 
50 55 60 

Arg Val Ala Arg Arg Asp lie Cys lie Ala Phe Gin Glu Thr Leu Pro 
65 70 75 80 

Thr Leu Gin Pro Asn Gin Asn Met Thr Ser Glu Glu Arg Gin Arg Leu 

85 90 95 

Val Thr lie Val Asp Lys Leu Gin Gin Ser Thr Ala Arg Val Val Val 

100 105 110 

Val Phe Ser Pro Asp Leu Thr Leu Tyr His Phe Phe Asn Glu Val Leu 
115 120 125 

Arg Gin Asn Phe Thr Gly Ala Val Trp He Ala Ser Glu Ser Trp Ala 
130 135 140 

He Asp Pro Val Leu His Asn Leu Thr Glu Leu Gly His Leu Gly Thr 
145 150 155 160 

Phe Leu Gly He Thr He Gin Ser Val Pro He Pro Gly Phe Ser Glu 

165 170 175 

Phe Arg Glu Trp Gly Pro Gin Ala Gly Pro Pro Pro Leu Ser Arg Thr 

180 185 190 

Ser Gin Ser Tyr Thr Cys Asn Gin Glu Cys Asp Asn Cys Leu Asn Ala 
195 200 205 

Thr Leu Ser Phe Asn Thr He Leu Arg Leu Ser Gly Glu Arg Val Val 
210 215 220 

Tyr Ser Val Tyr Ser Ala Val Tyr Ala Val Ala His Ala Leu His Ser 
225 230 235 240 

Leu Leu Gly Cys Asp Lys Ser Thr Cys Thr Lys Arg Val Val Tyr Pro 

245 250 255 

Trp Gin Leu Leu Glu Glu He Trp Lys Val Asn Phe Thr Leu Leu Asp 

260 265 270 

His Gin He Phe Phe Asp Pro Gin Gly Asp Val Ala Leu His Leu Glu 
275 280 285 

He Val Gin Trp Gin Trp Asp Arg Ser Gin Asn Pro Phe Gin Ser Val 
290 295 300 

Ala Ser Tyr Tyr Pro Leu Gin Arg Gin Leu Lys Asn He Lys Thr Ser 
305 310 315 320 

Leu His Thr Val Asn Asn Thr He Pro Met Ser Met Cys Ser Lys Arg 

325 330 335 
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Cys Gin Ser Gly Gin Lys Lys Lys Pro Val Gly lie His Val Cys Cys 

340 345 350 

Phe Glu Cys lie Asp Cys Leu Pro Gly Thr Phe Leu Asn His Thr Glu 
355 360 365 

Cys Pro Asn Asn Glu Trp Ser Tyr Gin Ser Glu Thr Ser Cys Phe Lys 
370 375 380 

Arg Gin Leu Val Phe Leu Glu Trp His Glu Ala Pro Thr lie Ala Val 
385 390 395 400 

Ala Leu Leu Ala Ala Leu Gly Phe Leu Ser Thr Leu Ala lie Leu Val 

405 410 415 

lie Phe Trp Arg His Phe Gin Thr Pro lie Val Arg Ser Ala Gly Gly 

420 425 430 

Pro Met Cys Phe Leu Met Leu Thr Leu Leu Leu Val Ala Tyr Met Val 
435 440 445 

Val Pro Val Tyr Val Gly Pro Pro Lys Val Ser Thr Cys Leu Cys Arg 
450 455 460 

Gin Ala Leu Phe Pro Leu Cys Phe Thr He Cys He Ser Cys He Ala 
465 470 475 480 

Val Arg Ser Phe Gin He Val Cys Ala Phe Lys Met Ala Ser Arg Phe 

485 490 495 

Pro Arg Ala Tyr Ser Tyr Trp Val Arg Tyr Gin Gly Pro Tyr Val Ser 

500 505 510 

Met Ala Phe He Thr Val Leu Lys Met Val He Val Val He Gly Met 
515 520 525 

Leu Ala Arg Pro Gin Ser His Pro Arg Thr Asp Pro Asp Asp Pro Lys 
530 535 540 

He Thr He Val Ser Cys Asn Pro Asn Tyr Arg Asn Ser Leu Leu Phe 
545 550 555 560 

Asn Thr Ser Leu Asp Leu Leu Leu Ser Val Val Gly Phe Ser Phe Ala 

565 570 575 

Tyr Met Gly Lys Glu Leu Pro Thr Asn Tyr Asn Glu Ala Lys Phe He 

580 585 590 

Thr Leu Ser Met Thr Phe Tyr Phe Thr Ser Ser Val Ser Leu Cys Thr 
595 600 605 

Phe Met Ser Ala Tyr Ser Gly Val Leu Val Thr He Val Asp Leu Leu 
610 615 620 

Val Thr Val Leu Asn Leu Leu Ala He Ser Leu Gly Tyr Phe Gly Pro 
625 630 635 640 
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Lys Cys Tyr Met lie Leu Phe Tyr Pro Glu Arg Asn Thr Pro Ala Tyr 

645 650 655 

Phe Asn Ser Met lie Gin Gly Tyr Thr Met Arg Arg Asp 

660 665 



